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4-1catik Vestrik A. B. -oovki and
-Y~nal of Physiatrics) V. A. Shkolnihova-Bespalova A

Vol. 45, No. 5, pages 270-2763

In diseasis with a systemic affliction of the connective tissues,
sucn. as r'h, umat ic fever anid progressive polyarthritis, the intimate =ech-
anisms of -2tboclic disord.ers in gencral, a-0 of protlel% =etabojlism dis-
ora~c;s in pazrticlar, have not yet been clarif-fed adecutely, and they
require- further study. The relationship o these chanre.; to the inner-
mnost disorders of cell metabolism has not beer. established accurately, a).-
th',ouCgh the significantC role that nuclecproteids and nucleic acids play in
theC synthesis and metabolism of proteins is known. It has been observed
that various derivatives of the nucleic acids =a components of the for-
ments and co-ferments. The close relationship between the clicleic acids
and antigoan structures also has been pointed out.

'The study of nucleic acid metabolism in various pathological pro-
cesses is a new and timoly problem. Tine disorders and discrGanization of
the system of connective tissues may depend to a considerable extent on
the change;s -in nucleic acid metaboliz.sm

In 1pgtients suffering from rheumatic flever and pro~ressive poly-
arthritis the nucleic acid metabolism is relatively unexplored. There
are only individual reports on the quartitaotive content of nucleic acids
in the conncctive tissues, as a function rhcum~atic process activity (R.
Ytasheskas, M. Ye. Kurnmyeva). In our previous investigations (1963),
and also in Ithe works of V. P. Kaznacheyev et al (1964), and o., 1. Danis
--ad B. Yusyavichyifte (1964), an attempt wa. madle to study quantitatively
the DNZA contient in the blood of patients suffering from rheumatic fever.

In this vork further research was done on th-e DNA content in the
"blood (in the formad components of the nuclei) of rheumatic fever patients
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i in varouz p-ases c" the rheu-atic process, dyn.nically, before and fter

X-ntihcuatic therapy; an d also in the blood of natients suffering from
progressive polyarthritis and chronic tonsilliis. in addition, we stud-C hcd D. content of the tonsil tissue ta-t thC- Otorhnolingolomy
Clinic of the Volgograd Medical Institute (cn h.. eaed by Professor Z.
Volfson) supplied us after tons ilectcmi* on 1- ens s,.fer.ng from

A:7 attcnz-t w-as nzadta aL's o r, ~ ~ "~ ~ ni indi-
,'seers tha z:,Lracterize the, czc ,y.;. c.,di LJve an indica-
tion of the acuter.csz and activity of' the acems (diphen mamine reaction,

detcr.ination of sialic acid). A comparative study was ma:e of the quan-
titative DIA content and of the data from the determination of the anti-
streptolysin 0 titers, C-re active protein, nd fibri-nogen.

In our investigations -e used -rs ...T s odificd m.thod for t1-e de-
terination of DNA", spectrophotonmr ally, on an SF-2m spnctrophotoet-er
with automatic recording. The calibration curve ,,as constracted on the
basis of the D1i"A standard supplied by the I unological Laboratory, Insti-
tute of leuzmatism, Acaderay of M.edical Sciences USSR.

in each determination the DXA content -;as computed 4n micro.rs
per 10,000 leukocytes and reduced to 1.0 milliliter of blood. When the
DZA content of tonsil tissue was studied, it was computed in micruGrmIs
per one gram of tissue.

In all we investigated 311 patients. These included 160 with rheu-

matic fever, 29 with progressive polyarthritis, and 122 with chronic ton-
sillitis. Of the 122 chronic tonsillitis patients, the DXA content of the
tonsil tissue was studied in 57; the DNA content of the blood, in 44,; and
the DNA content of both the blood and tonsil tissue, in 21. There ,,ere 185
females and 126 males. The breakdown by age was the following: from 13 to
25, 120 patients; from 26 to 35, 115 patients; from 36 to 1.5, 41 patients;
fro. 46 to 55, 29 patients; and 56 or older, six patients.

An overwhe..ming majority of the patients, then, were youths or per-
sons of middle age. In addition, we investigated a control group of 18
healthy persons, from 20 to 31 years of age.

There were 125 patients in the active phase of rheumatic fever, and
35 in the inactive phase. Of the 125 rheumatic fever patients in the ac-
tive phase, nine had predominantly articular symptons, and 116 had rheuma-
tic carditis. The course was acute and subacute (act-vitics III and II)
in 19 patienTs; chronic (activity 1) in 67; constantly relapsing in 35;
and latent kactivity I) in four. The attack of rheumatic fever was the
first for 11 patients, and recurrent for 114 who had developed rheumatic
heat disorders. Among the 114 patients with some valvular disorder, 24
hc first-deGree circulation insufficiency, 68 had second-degree insuffi-
cincy, and two had third-degree circulation insufficiency. We observed
20 patients durin2 complete compensation.
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;on--, the 29 pazfortL; .'i2h n) rzz:-rolyarthritis, th,. disease
acte 4n PtiZ.cnts an-. s'ac e .; n ci,-ht patients the

Zr;0tnZ ;~=. nZtJy cC.-ati'ie, ba--e on ~itdeform.ation. There were
21 'tcrin c o;iv nrcZ 'tn_ ~ h~ o1 t"heI process, with pro-

dt cnL trir F cc2 iifLto a ound in 13~ Pa-

?i-: ~~t d to ~ c~~zcn :nthe 16 healthy
ona e:::'>izing t.% control Iru. ~ 5 ht the. DHA content

v arc C.0 0.. .1 5 Vz -r1003 ci' th 108

h,2 atn- r zons, the .DAconten-. ntn0Scu-pr1,0

.,'_uc;!d o 1 0 .1 f bD:,.,' contcnt iz.- persons of'

~rcn '.ee ~ rcs-Lts Ctainc_ -'n t"he Case of h ai fcver
"'tons tic-_ts in the. a.=tive rchase w;ith" Cn acute, Or S""bctecu-s

(activitics 7-11 and 11) of' th'- disea-se uz"'- sno,:ed (6of the 19 pa-
ontz) :i~ ~c'ntent, nuch1ethn ht:yproscmr-

* nn th:ConA-trol ron(f'rom 0.16 to 0.90 T por 10,00 O u:cOs or re-
lucc3. to co ilxte of blood, 1'om 271 to ' '5 ;~/1.Tedf ec

eQcn n:cr:an va:lue s of' the DAcontent and -zbe patients wihan acute
*or s.bacutc ccurses (activities III a-nd 11) and healthy persons was clear-

.Ly - i cot(al 1). After anti_-rhcuraotic treatmant, before release
flron tce iard in mnost oI' the invosti-*-teWd sa.t iants (ten patients were ex-
amined dyraicclly) the D!:A content actually did not differ from normal

'(0.07 to 0.l1UZ, :ier. 10,000 leuklocytes; reduced to one mi.1liter of' bloo.
43 to 9_1 aq~ra, d in one pati-ent 165 .u/m) . In oth-z w.,or-ds, no actual
Ciereonnce- was f'ound _'n the DZA content betwe--en patients prior to their
ro.Loas: o= the ward, and healthy persons (Table IL)

An increased DTIA content was found in patic'nts with a chronic
course (1tvt ) of' the disease (0.13 to 0.54jz.g per 10,000 leuko-
czytes in 60 of thc 67 putiunts, or 138 to 43 4 ug/mJ.). ILn seven patients

Scontent was i'cund to be normal (47 to 785'~.) it must be em-
r'nasized t>tin rost petients who initiall1y had a hiGh DNA conte-t (in
49 of' the -'o' paticnts ,,ith an acute course), this indicator did not be-
cone_ norm-al bef.Dre the-ir :ealcasc fzom the ward (thc D."A content was 0.18
to 'D3~ er 10,000 2.oi,,.ocytes, see Table 1). In these Patients the

DAconte:-t reduccd to one mC41ilitcr of' blood (123, to 293 kig/Ml) like-
wise did not become nozaJ.

Th~oinatol-c the pa1tionts ,.ith a continuv'sly elsigrhouma-
t;ie nrocz:o h;:c th& of tho 35 pat-ents h~d a :D:A content corre-

so ~ ~ ~ - I u,_ t0 miiro vleotie in nclhyproons (0.03 to, 0.05
, pr10,000O lcu:;Oc~rc,;) o-- evc-n lower (0.01 and 0.02,~u- e 10,000 leuko-

cytesc). ... i.s ::portant -.o an'hasl. t' at in t:,- case ofleopna
':zhccu"'wedI 4.n mrany rainso,' i;!-*s arp ther _4 a itct

on -,hc blood (I~ to f7~al.I fiv of thw fcrk2- ,_ntioned
~ ~oic~~o he econlod DNA v~e~in the blood ,,erc nor-al LO t 75

o nJ nie patient s the recorded valixs exceeded '.-.cx~u
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DINA Content, un/1O ,O00 15 ukocytes
e (Statistical Data)

ooI@oGiek6 for my 3d~az. 3.,d -5 , f .,m (t)

(I) mob m

A , m21A• fl, TI
Aktai Rw, skutni a-
rubakutni prdzb&h
(t~tivita IIa• );

(a) pi n.1tupU 0.90 0.03 0,418 0..221 0.032 6.4
pied prnput*nfmh' ' , 0.30 0,07 0'121 0.OGS 0.018 1.

(2) fe, II(aktiv t I)

(a) Pti n upu .4 0.03 0'3'7 .122 0,0149 16.3
pr-d p roru&OnmA c ) 0.38 1:, .04 07 j.os 0.0111 1,

q ) ( Ye&L-ivni P~ze 0," 8 0,05 0,1 1 i 0,0. 0.011 1 .9

PrvPfit'ni polyarfrigid. 3.73 1 0,10 0,404 0.345 0.039 5,0
Ca ,aopicku gt.ilida 0.43 ' 0,04 0, 1 0 0.05 0.008 1.6

Zd.'i li00 0.16 0.03 0&3 0,0305 0,074 -

*E 'A"Ri "".gumi .
na I g tkn,) 1500 40 268,15, 253.979 29,95 83
.LMId znahyiuva

F ;#i .il*diicA whCodeh(v tk&Wi mazd~i.

g &1m.a i, tkA") 1 40 8 16.3, 1 0.166 4,917 -

Key to Table 1:

I - nosological forms; II - reliability factor (t)
in comparisons with
healthy persons;

A. Rheumatic fcever
I. Active phase, acute or subacute course (activities III

and 11)
a. On admission
b. Before :release

2. Active phase, chronic course (activity I)
a. On admission
b. Before release

. Inactive phase
3. ?rorcssive polyarthritis
C. Chronic tonzlltir
D. Haal-why persons
E. C .ron.c tonsillitis (in tonsil tissue, u,/g of tissue)
F. V-*c'i= of traffic accidents (in tonsil tissue, )i/G of tis-
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for. (0.17 to 0.96'u per 10,000 culocytes). ecause of l.ukopenia that
occurred in four out of these nine patients, ana when controlling the re-

) sults of the exa-.inations by reduction to onc milliliter of blood, this
incr .ase in the D.71 content of the 2eukocytc: cannot express an absolute
incrcase in the DIqA content of the blood (rediuccd to one milliliter, 87
to 95 rD/l). Even in the course of nhezthe D.... content had I
ly chad-cgd in patien-s with a continuo....s y . _;nG for of the disease.

in three of the four patients with a I-tent course (z.tivity i) of
the disease, an increased Df-l content of the blood was recorded (0.19 to
0.93 Ug por 10,000 leukocytes), but a normal content in the remaining case
(0.12 uC per 10,000 leukocytes). 4

A comparative &nalysis s.hoied that the hiGhest D." content occurs
in rheumaUc fever natients in the act ive phase, with predominantly arti-
cular sy:ptoms of the disease.

We were unfble to find any statistically significant relationjhip
be".een tie D1A content and the degrec of circulation insu'ficiency.

Fu.-ther study of the DI A content in rheumatic fever patients in the
inactive -,.hase produced the following findings. in 25 of the 35 rheumatic
fever patfntb in the inactive phase, the D)WA content per 10,000 lcukocytes
did not differ from the values obtained in healthy persons (0.05 to 0.15);
also the absolute D.' MA content of the blood k33 to 91 AuZ/ml) did not differ
from the no-a. In ten patients the D ccntent of the blood was increased
(0.16 to 0.28 u.Z per 10,000 leukocytes). But we were nable to establis:;
with suf ficent reliability an increase in that content in all rheta-
tic fever patients in the inacti',e phase (Table 1).

The examinati on of _Jrozressiv polyarthritis patients cstabli1hed
in the five acute paticnts and in 17 of the 24 subacute patients a ten-
dency toward an increase in the absolutc DIA content of the blood In -en-
oral and in the DNA content of the leukocytes (0.18 to 1.73 a per 10,000
leullxcytes; rduced to one milliliter of blood, 172 to 1470 uZ/ml). In
seven of the patients with a subacute course the DNA conten- of the leuko-
cytcs Puld the DNA content reduced to one milliliter of blood .ere no.m-al
as compared with healthy persons (0.10 to 0.14,uZ per 10,003 leukocytes;
69 to 108 g/ml). As evident from the table, a reliable difference in the
averac va.lue of the D: , content was fou;d bet:en progressive polyarthri-

tis patien-.s and healthy persons.

An nnalysis of th'e cxamination results of 65 chronic tonsillitis
patients snowed in 42 of them a normal DfLA content i. th lcuto"y'cs
(,.04 to 0.15 xG per 10,UO00 leukocytes) • -" also in a reduc-.ion to one

liter off boc- (24 to 96 u/m:) :n 23 Pa -crts the WA content per
!0,000 leuh=,-ces ,,as increased (0.16 to 0.43 ,;Z', and so w,-.s the D:U con-
tent reduced to one mi-iliter of blood (103 to 3, L;). L-ut in eneral,
,c did no f'nd a reliable difference In the average valuc bctween pa-
t.ent .. .- healthy persons (Tablc 1).



stu-' ' Ls "eD" cot. ' n -hatonzil t- ssue of' 78 chronic

f .resh cad vers of traff~ic accident ---,i...z. T :m; content was low and

appeazed only in the minim.al tc. an v
Th ?iferencc- botween th ia r~s~csetiL-ly ra n

rejlicble 'Ta~ble .2).

A comparative n,=.ysis 'ow: d a 7i'~~o'1t o etween '-be DNA
content of the blood a~ni C-rcac-nive protein. in p ~u.ai atients
i a-n acute or subactu= cour'se o-O th-e disoasectiie II nI)

who sho-..ed -'igh DNA values, we fcoun"- C-rea:cti vc proteoin. A strong, posi-4
tive reactio ( -i-+, +++i--, and rmore) was oserved, in ten patients; and a
positive reaction (+-+), in six -nationts. After antirhcito-.ic therapy and

befre clese rom the ward., C-reactive rrotc-n .in these -atierts disap-
pearod, pralJlel with Ithe retlurn of the D.;i coi~ten:- to nor:-a!.

C-reactive protein was established --'so L:± 517 of' the 60 rheumat-ic
fever pationts with a chronic course (activity I), in whnor the D::A content
of' the blood was i-xzre azed. Here the reaction ~s strongly rnositive in
2.5 patients, positive in 13, and veal.y positive -p in 29. In three of
the 60 patiants with &n increased Z_.. onten-., no C-reactive protein was
Oletermirned in the blood. It must be emphasized that in seven rheumatic
fever pati~ents with a chronic course and a nora.: =A content, the test
for C-reactive protein was negativ.'

AzonG the 21 patients who had a continuously relapsinr form of
reumatic fever and an absolute decrease in the.- DNA !zontent of the blood,
tetest for C-reactive protain was veakly pozit%,ive in 14 patients, ,d

positive in four. No0 C-ivactive protein was rkound in the remainin.- three
patients. In none of the1se eases was there a strong- positIve reaction.

A direct co'e-lation was found betwcen 4thc,. DNA content of the blood
and the antistreptol;:szin 0 titers of r.-Acumattc fever Patients. licH.er
antiatrapt-olysin 0 titers were obtained in seven -.ests of blood with an
inCreased D.1k content, fro= patients with a~n -.cute or subacute cc,,,-se
of' rh^eumratic fever (activities 1UI and !I). Azong nine patients who
had the conti auously re2.apsinZ form of the disease and an increased WNA
content. of' t10 blood ) hl:her antlstrptolysin 0 tl_.;ers were found in zsix
cases, ra.n- no,=al .'tetrs in th:e remainin2 th,-. cases. kaonZ; the three
paticn--s with a no:rmal DNA content, noxr-.l antistreptolysirn 0 titers wiere
recorded '.. two cazes.

An a-nalysi- 0of theo results of thn cxarmina.ti-on showe d a parallel-
izra bct-weena the D"ZA cc.-.-ent oil the, blood and' the fibrIno ;an conten. o."
t:-,, blood nlaama. n14 of t2e 16 pz-ticnts -.:ith an acut~e or subacute
course~ of .'na process (activities 1-i 1n1I) a ,. an ..crezase. DMA, Con-
teant, the fibrinogen content of -.'c blood plhza was; fourd to be inc,. azs-

(fro= C.55 to 0.75 -e,). Amt2plicatilon of thc fibr-no :n in the
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r2.azna wa cz tacr.-'ned in 5 2 of t e '70 P-te-ts 1.7 L..f fe . fro te
chronic Covrse of t c -~ae(ac-..'-ty 1) an h-~a 'ce aDAcn

.t n blocc .~i *r- '-C 7 ed 1at -tr~cr to the release of
these patf'rntz from the ar iant tXal1el with the fa1~ Of the DIAcon

tc.t t r~~-nto or~ Z ~2the~ ;tiets in49 of the 60 with
an in'~ rr, re.Cxd con.-. hij]; fibrinoran content of the
:)Iaz~a nz.r-cd (4-r 43 P" cts, . to 0.65 "). I

n z ofi~ c naicnt3 .z . con-o-':zY reapsi'n- ffo-r of'
the ~soLc nU aDSOi'1t _n ..C. content of'th blood, the

A less nronco.nce :.ainWas fL,.2 .- _cn the D7" content of
.-Q bloc"-, th-U Vakc o -~ -.; ~yLz:ia-- on. m crczethod

of t2O:,r.cin r.-actlcr.. Was zz as L. by '.L. '. _'rsciy in
S"/ 7, n :'jy% e7 rs Qo f i z m, A Cn - of I eoa i caJ

scicC03USS21' -Lt -in y~,Only nine

of th 16rti fever palticntz --n the a c-iveae ;z an acute oracu.te couzzc (activties Iac )cnl nices :A onntwe
t:ova.ucz of the di-cn~*7--'- o-c' n ezt .4

to 0.550). 7-n seven patients rhectn wn:ac no,' det 0.245
*~ ~ k aucocu-.te correla~tion ..as not et2Zseifor paticats *"n from

t- .. chz,-n.. course c-, the 2.isaase (atv - ). Vnrae ~uso
aicnl~ner-action (023to 0.393) wez-e f01: n".r~ 40 of the 6'

nationts aih n increasc, DN contcnt. 1rzia2. vo2.'uZ of the d.iphany1-
Wa..n re'_C-Z'ion Imm.recordo orly I,- tr ' 0" a see p"" , s in th"

g;roup wl'o hadi a nor-aal D.A content in the blood. la four of these sever
~atcnsa. a rorma). D::A content., thae dp~l~ rec.on vaz posi--

tive (0.2,28 to 0.842).

No ~ ~ ~ ~ ~ . "o2els bewente cont-n-. oand the valu.es of the di-

~hny.ni~rcacticri waa founcz in patient5 ufeiz frm the conItinuouz-
i, *.;4n ; fo- of thz cdisaase. Of 21 pcmti~lts in tI, 's .ro- .u-.

low. ab~olutc D:;; content in tcbloo~d, h'_jhr ±pey.i. valuos worec
ootanc. onl for scv n Ipatientz (0.230 to 0. * 25), arAd in '4 the dipheny-

amino m .:tioni dli4 not :ap~art fr-oz tha rnor (0.125 to 0 .210). t'hu' th
cc~aatie o~~lyis howed that the dtin.o of thce **,A contort in

the bl)_ood ia mare iroalcati've thun th ~e~3c~ova3.u in thec ca of
rho=matic fever pticents ir. rhec.tivo e, pa, with a continos. r"as
± fom- of the Ci4:ac. IC

:.;c vcr :,c.W-ets in "ae ative we; -.m -- m nble to
f-*..: a :)::Acs~l C hc~j ontent In

uo, " ar , t L -i.1c a:~ 2. flcLvm ~ or zi.c acid accord-

:~~.;±as, ~ 0.'1' Sciences USS:-. in- - :.!ooica a

~. .c ~ms±.y)Wau in: rc.so4Q ('01-40, to 0.i.5c) only in. Cz2 0:.' !2CC a

ZZ:A content. in. t*h. cc lo o-r dz=ntd. ~
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The following conclusioz.s may be dran from the results of the in-
vcstiCation:

-.. In rheumatic fever patients with a. %cute, subacute, chronic,
a d eltent course of the diseae (act.vities ZII i1 and I) the DNA con-
tent of the 4kocytes is increased in most cases, even when reduced to
om milliliter of blood. Parallel with the Increase of tho DNA content,
hoiever, in patcnts suffering from the continuously relap.sing form of
the disease there is more often an absolute drop in the amount of DNlA in
the blood, and this drop hardly chan~es in the course of subsequent exami-
nations.

2. In most patients suffering frc. an. acute or subacute form of
the disease (activities III ard Ii) the DNA content returns to norml as
the activity of the process di-ninishes. In patients suffering from a
chronic course of the discase (activity I), in most cases this index does

* 'not return to normal before the patients' release from the ward.

.. -A hizher D'IL content in the blood is fourA in most patient"uf-
fering from .roGressive polyarthritis, especially in the acute course of
the process.

4. In more than 50 percent of the investigated chronic tonsilli-
tis pvticnts the IA content of the leukocytes is normal, and also when
reduced to on milliliter of blood. In the tonsil tissue the MM con-
t nt was increased.

5. The investiCation established a direct correlation between the
DIZ conten.. of tha blood and the C-reactive protein, antistreptolysin 0
itc rs, c."d fibrinogen. The correlation vith the valves of the diphenyl-

aminc reaction and salic acid test was less pronounced.

Li pationtz in the active phasc of th rhcumatic process an in-
crcmsd = -, content jas fbu rore frequently than an increue in thi
valuas of the diphornymina reaction arA sialic aci.
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